(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

12.09.2001 Builettn 2001/37 

(21) Application number 01102611.9 

(22) Date of filing: 06.02.2001 



(11) EP1 133 067A2 
EUROPEAN PATENT APPLICATION 

(51) lntCI.7: H04B 1/707 



(84) Designated Contracting States: 


(72) 


Inventor: Etc, Yuzo 


AT BE CH CY DE DK ES Fl PR GB GR IE IT LI LU 




Yokohama-shI, Kanagawa 236-0031 (JP) 


MC NL PT SE TR 






Designated Extension States: 


(74) 


Representative: Grunecker, Kinkeldey, 


AL LT LV IMK RO SI 




Stockmair & Schwanhausser Anwaitssozietat 






Maxim il Ian strasse 58 


(30) Priority: 10.02.2000 JP 2000033696 




80538 Munchen (DE) 


(71 ) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 






CO., LTD. 






Kadoma-shi, Osaka 571-8501 (JP) 







(54) Spreading code generation apparatus and CDMA receiver 



(57) The spreading code generation apparatus of 
the present invention temporarily stores a spreading 
code string generated from one spreading code gener- 
ator(102) in memory (120). 

Then, after providing a necessary delay based on 
synchronization acquisition Infomnation output from a 



searcher(101), the code generation apparatus supplies 
the spreading code stored in memory(112) to one of a 
plurality of correlat6rs(1 04,1 05, 1 06). This makes it pos- 
sible to give a spreading code whose phase is adjusted 
to correspond to a specific path of multi-paths to the cor- 
relator. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a spreading 
code generation apparatus and CDMA receiver used in 
spread spectrum communications. 

Description of the Related Art 

[0002] According to a CDMA (Code Division Multiple 
Access) communication system, it Is possible to in- 
crease reception power by receiving a plurality of arriv- 
ing signals (delay signals) with different delays and com- 
bining these reception signals. 

[0003] A CDMA receiver has a plurality of reception 
fingers corresponding to different delay signals. 
[0004] Each reception finger has a spreading code 
(despreading code) generator capable of controlling 
timing of spreading code (despreading code) generation 
in accordance with the amount of delay of the con-e- 
sponding delay signal. 

[0005] FIG.1 of the Unexamined Japanese Patent 
Publication No.HEl 11-74820 discloses a configuration 
that individually provides one spreading code generator 
for each of a plurality of reception fingers. 
[0006] Adopting the configuration that individually 
provides one spreading code generator for each of a 
plurality of reception fingers will increase the volume of 
hardware and also increase the area occupied by an LSI 
chip.. This will also increase power consumption of the 
LSI. 

[0007] It Is an object of the present invention to reduce 
the area occupied by the LSI chip and power consump- 
tion of the LSI by simplifying the circuit for generating a 
spreading code corresponding to each delay signal. 

SUMMARY OF THE INVENTION 

[0008] The spreading code generation apparatus of 
the present invention temporarily stores a spreading 
code string generated from one spreading code gener- 
ator in memory (shift register or RAM). Then, after pro- 
viding a necessary delay, the spreading code genera- 
tion apparatus supplies the spreading code stored in 
memory to a corresponding correlator. This can reduce 
the number of spreading code generators and can also 
reduce power consumption of the circuit. 
[0009] One aspect of the spreading code generation 
circuit of the present invention stores a spreading code 
string generated from one spreading code generator in 
a shift register. The shift register is configured In such a 
way that data Is output In parallel from each tap. 
[0010] Then, the spreading code generation appara- 
tus selects one of spreading codes with different delays 
output in parallel from memory based on synchroniza- 



tion acquisition infomnation output from a searcher. This 
makes it possible to generate spreading codes with the 
phases adjusted to corresponding multi-paths. 
[001 1] Another aspect of the spreading code genera- 

s tion circuit of the present invention stores a spreading 
code string generated from one spreading code gener- 
ator in RAM. Then, the spreading code generation cir- 
cuit controls the timing of supplying read addresses to 
the RAM based on synchronization acquisition informa- 

10 tion output from a searcher. This makes it possible to 
generate spreading codes with phases adjusted to cor- 
responding multi-paths. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0012] The above and other objects and features of 
the Invention will appear more fully hereinafter from a 
consideration of the following description taken in con- 
nection with the accompanying drawing wherein one ex- 
20 ample is illustrated by way of example, in which; 



FIG.1 is a block diagram showing an overall config- 
uration of a CDMA reception apparatus according 
to an embodiment of the present invention; 
FIG .2 is a block diagram showing a configuration of 
the spreading code generator shown in FIG.1 ; 
FIG.3 Is a drawing to explain a con-elation between 
a delay profile of a received CDMA signal and the 
phase of a spreading code; 
FIG.4 is a circuit diagram showing a more specific 
configuration of the reception apparatus shown in 
FIG.1; 

FIG. 5 is a block diagram showing a configuration of 
a CDMA reception apparatus according to an em- 
bodiment of the present invention; 
FIG .6 is a block diagram to more specifically explain 
operation of the CDMA reception apparatus in FIG. 
5; and 

FIG. 7 is a flowchart showing a main procedure of a 
spreading code generating method of the present 
Invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] With reference now to the attached drawings, 
embodiments of the present invention will be explained 
below. 



50 (Embodiment 1 ) 

[0014] FIG.1 is a block diagram showing an overall 
configuration of a CDMA receiver according to an em- 
bodiment of the present invention. 
55 [0015] A radio wave that has arrived through a plural- 
ity of paths (multi-paths) is received by antenna 113 and 
amplified by RF amplifier 114. Then, the analog output 
signal of RF amplifier 1 1 4 is converted to a digital signal 
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by A/D converter 115. 

[0016] The digital signal after A/D conversion is sup- 
plied to searcher 101 and a plurality of correlators 104 
to 1 06. Correlators 1 04 to 1 06 correspond to the respec; 
tive multi-paths. 5 
[0017] Searcher 1 01 acquires synchronization for the 
individual path components included in the received 
CDMA signal in a multi-path environment. 
[0018] That is, searcher 101 multiplies the spread/ 
modulated reception signal by a spreading code while io 
shifting timing (this is called "searching") using a built- 
in con*elator for synchronization acquisition (not shown). 
Searcher 101 then repeats searches over a predeter- 
mined time width (this is called "search path width") to 
measure correlation values at different timings. is 
[0019] Then, searcher 101 outputs synchronization 
acquisition information including path reference infor- 
mation (CR) and relative path infomnation (RT1 to RT3) 
acquired based on the search results. 
[0020] Here, the path reference information (CR) is 20 
reference timing information necessary to specify rela- 
tive positional relationship between a plurality of paths. 
Furthermore, the relative path information (RT1 to RT3) 
is delay time information relative to the reference timing 
Indicated by the path reference infomiation. 25 
[0021] The upper part of FIG. 3 shows a mutual rela- 
tionship between a delay profile of the reception signal, 
reference information (CR) and relative path Infomnation 
(RT1 to RT3). 

[0022] Correlation peaks 301, 302 and 303 in FIG.3 30 
correspond to the first path, second path and third path, 
respectively. 

[0023] The path reference information (CR) indicates 
the reference timing necessary to specify relative posi- 
tions of correlation peaks (paths) 301 to 303. 35 
[0024] Furthermore, the relative path information 
(RT1 , RT2 and RT3) indicates a relative time difference 
(delay time) between the reference timing indicated by 
the path reference infomnation (CR) and correlation 
peaks 301 , 302 and 303, respectively. 40 
[0025] As shown in the lower part of FIG.3, It is pos- 
sible to specify spreading codes synchronized with 
paths 301 , 302 and 303 using the path reference Infor- 
mation (CR) and relative path information (RT1 to RT3). 
In FIG.3, C6, C4 and CI in spreading code string 310 45 
are the spreading code bits that correspond to paths 
301 , 302 and 303, respectively. Reference numeral 311 
in FIG.3 denotes a reception signal string. 
[0026] On the other hand, code generator 1 02 starts 
to generate spreading codes (despreading codes) using 
the timing at which path reference information (CR) is 
output from searcher 101 as a reference. 
[0027] The type (pattern), etc. of a spreading code to 
be generated is detemriined by a pattern selection signal 
(SEC) given from searcher 101. S5 
[0028] FIG.2 shows an example of an internal config- 
uration of code generator 1 02. 

[0029] As shown in the figure, code generator 1 02 has 



code generation sources 203 and 204 that generate 
codes of different types (patterns). 
[0030] Selection circuit 205 selects either of the 
spreading codes based on the selection signal (SEC) 
given from searcher 101 and gives the spreading code 
to shift register 108. 

[0031] Memory section 120 contains shift register 
108. This shift register has a configuration of outputting 
data items in parallel from different taps. In FIG.1 . all the 
spreading code data bits output in parallel from shift reg- 
ister 108 are collectively expressed as SDO. 
[0032] Selection section 112 has three selectors 1 09, 

1 1 0 and 111. Each selector corresponds to each path of 
the multi-paths. 

[0033] All the spreading code data bits (SDO) output 
in parallel from shift register 108 are input to selectors 
109to111. 

[0034] Furthennore, the path reference information 
(CR) and relative path Information (RT1) about the first 
path output from searcher 1 01 are input to selector 1 09. 
[0035] Likewise, the path reference information (CR) 
and relative path information (RT2) about the second 
path output from searcher 1 01 are input to selector 110. 
[0036] Likewise, the path reference infomnation (CR) 
and relative path information (RT3) about the third path 
output from searcher 101 are Input to selector 111 . 
[0037] Selectors 109 to 111 each select one data bit 
from all the spreading code data bits (SDO) based on 
the path reference infomiation (CR) and relative path 
Infonmation (RT1 to RT3) given from searcher 101 . The 
selected spreading code data bit is the data bit that has 
a desired delay corresponding to each path. The select- 
ed data bits are given to correlators (104 to 106). 
[0038] That is. shift register 1 08 and selectors 1 09 to 

111 function as a timing adjustment circuit to adjust tim- 
ings at which the spreading codes generated by code 
generator 1 02 are given to the correlators (1 04, 1 05 and 
106). 

[0039] Correlators 104 to 106 perfomn despreading 
on the reception data using the given spreading code 
string. The despread signals are sent to demodulator 
1 07, Demodulator 1 07 performs demodulation process- 
ing on each reception signal of each path and outputs 
the demodulated signal. The demodulated signal of 
each path is combined (RAKE combining) as required. 
[0040] Such a configuration can give a time delay cor- * 
responding to each path to a spreading code generated''* 
from one code generator, thus creating spreading codes 
with various delays. 

[0041] With a simplified configuration, this embodi- 
ment is advantageous for reducing the LSI chip area and 
can also reduce power consumption of the circuit. More- 
over, the use of only a general-purpose circuit instead 
of using a special circuit facilitates the ihriplementation 
of this circuit. 

[0042] Then, a specific example of a circuit configu- 
ration of the spreading code generation apparatus of the 
present Invention will be explained using FIG.4. 
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[0043] The circuit shown in FIG.4 is a circuit obtained 
by further crystallizing the circuit shown in FIG.1. To 
avoid connplicatlon of the drawing, FIG.4 shows only a 
configuration for generating spreading codes corre- 
sponding to two paths. 5 
[0044] As shown in FIG.4, shift register 1 08 functions 
as a circuit to give a delay to the reception signal. Shift 
register 1 08 consists of a plurality of flip flops 41 0 to 41 6. 
[0045] Data bits (L1 to L5) are output from the output 
ends (taps) of the flip flops. io 
[0046] A clock (hereinafter referred to as "chip clock") 
synchronous with a chip, which is a minimum unit of a 
spreading signal Is Input to terminal 420 In FIG, 4. Shift 
register 1 08 operates in synchronization with the chip 
clock. The more flip flops that make up shift register 1 08 '5 
the spreading code passes, the greater the delay of the 
phase of the spreading code becomes. 
[0047] Since each of the data bits (LI to L5) output in 
parallel from shift register 108 has the number of flip 
flops through which the data bit has passed varying from 20 
one data bit to another, the amount of delay also differs 
from one data bit to another 

[0048] Furthermore, selectors 1 09 and 1 1 0 each have 
decoders 405b and 405a for decoding path reference 
infomnatlon (CR) and relative path information (RT1, 25 
RT2) entered. 

[0049] Likewise, selectors 109 and 110 are each 
equipped with gates (4p8a to 408e, 409, 406a to 406e 
and 407) to select desired spreading codes from among 
the data bits output in parallel from shift register 108. 30 
[0050] Decoders 405b and 405a owned by selectors 
1 09 and 1 1 0 respectively are decoders with 2 inputs and 
6 outputs (2:5 decoders). That is, decoders 405b and 
405a perform decoding using the path reference infor- 
mation (CR) and relative path information (RT1 or RT2) 35 
as Inputs and set only one bit of the 5 output bits to "1" 
as the decoding result. 

[0051] This activates only one of AND gates 406a to 

406e and 408a to 408e and selects the spreading code 

bit Input to the AND gate. 40 

[0052] In FIG.4, only the output bit at the bottom of 

decoder 405a Is set to "1". Thus, code 2 is output via 

AND gate 406e and OR gate 407. 

[0053] Likewise, in FIG .4, only the output bit at the top 

of decoder 405b is set to "1 Thus, code 1 is output via ^5 

AND gate 408a and OR gate 409. 

[0054] This configuration allows spreading codes to 

be generated automatically and continuously when 

there is no change in the path reference information 

(CR) and relative path information (RT1 to RT3). so 

(Embodiment 2) 



[0055] FIG.5 is a block diagram showing a configura- 
tion of a spreading code generation apparatus of this 
embodiment. 

[0056] The spreading code generation apparatus of 
this embodiment temporarily stores spreading code da- 
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ta in memory (RAM). The spreading code generation 
apparatus then controls the timing at which read ad- 
dresses are supplied to memory (RAM) based on syn- 
chronization acquisition Information output by a search- 
er. That is, the spreading code generation apparatus 
generates a spreading code with a desired delay by con- 
trolling the read timing of the RAM. 
[0057] As shown in FIG.5, spreading code generation 
apparatus 502 is equipped with code generator 501 , 
RAM 504, write access circuit 503 and read access cir- 
cuit 505. 

[0058] Write access circuit 503 includes write address 
counter 506 and latch 507. 

[0059] Furthermore, read access circuit 505 includes 
read address counter 508, delay circuits 509 to 51 1 , in- 
terface circuit 512 and latches 513 to 515. 
[0060] Operation of the spreading code generation 
apparatus in such a configuration will be explained using 
FIG,6. The circuit configuration of F1G.6 is equivalent to 
the circuit configuration of FIG.5. 

[0061] As shown in FIG. 6, write address counter 506 
increments (or decrements) the counter in synchroniza- 
tion with a chip clock CLK. When the write address ex- 
ceeds a predetermined address range, the count re- 
turns to the initial address. 

[0062] Here, the predetemnined address range is the 
address range that corresponds to the path search width, 
shown in F1G.3. 

[0063] In FIG.6, suppose write address counter 506 
generates addresses® , ©and ©sequentially 
[0064] Code generation circuit 501 generates a 
spreading code In synchronization with the chip clock 
CLK relative to the path reference infonnatlon (CR). 
[0065] Now, suppose codes "A", "B" and "C" are gen- 
erated from code generation circuit 501 . 
[0066] Codes "A", "B" and "C" are each stored at ad- 
dresses®, ©and @of RAM 504 via latch 507. respec- 
tively. - 

[0067] On the other hand, read address counter 508 
also increments (or decrements) the counter in synchro- 
nization with the chip clock CLK as in the case of write 
address counter 506. When the read address exceeds 
a predetermined address range, the count returns to the 
initial address. 

[0068] In FIG.6, suppose read address counter 508 
generates addresses (j), (Dand (Dsequentially. 
[0069] The read addresses (® . ©and®) generated 
are Input to delay circuits 509, 510 and 511 in parallel. 
[0070] Delay circuits 509, 510 and 511 delay the tim- 
ing of outputting read addresses by a required time 
based on path reference information (CR) and relative 
path infonnation (RT1 , RT2 and RT3) given from 
searcher 101. That is, delay circuits 509, 510 and 511 
can adjust the output timing of read addresses accord- 
ing to each path by giving necessary delays to the read 
addresses. 

[0071 ] Controlling the output timings of read address- 
es indirectly causes timings at which spreading codes 
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are output from RAM 504 to be controlled. As a result, 
the spreading code generation timing can be adjusted 
according to the relative position of each path, 
[0072] That is, RAM 504 and read access control cir- 
cuit (608, 509, 51 0 and 51 1 ) function as a timing adjust- 
ment circuit for adjusting the timings at which spreading 
codes generated by code generation circuit 501 are sup- 
plied to correlators 104, 105 and 106. 
[0073] Interface circuit 51 2 selects one of address sig- 
nals output in parallel from delay circuits 509, 510 and 
511 and supplies the address signal to RAM 504. Fur- 
themnore, interface circuit 512 supplies a control signal 
LTC. which indicates the timing at which the address sig- 
nal is supplied to RAM, to latches 51 3, 514 and 515. 
[0074] Latches 513, 514 and 515 capture spreading 
codes output from RAM 504 at the timing at which the 
control signal LTC is input. 

[0075] The spreading codes captured into latches 
513, 514 and 515 are supplied to correlators 104, 1 05 
and 106, respectively. 

[0076] Here, In the explanation in FIG. 6, the write ad- 
dresses and the read addresses are the same, but the 
present invention is not limited to this. A difference may 
also be forcibly provided between the write addresses 
and the read addresses. 

[0077] Furthemnore, in the explanation above, a chip 
clock is used as the operating clock of each circuit, but 
the present invention is not limited to this. When, for ex- 
ample, an oversampling type A/D converter is used as 
A/D converter 115 in FIG.1 , an oversampling clock may 
also be set as the operating clock of each circuit in FIG. 
6. 

[0078] As explained above, using the spreading code 
generation apparatus of the present Invention makes It 
possible to efficiently generate spreading codes with de- 
lays according to paths with a simple configuration. With 
a simplified circuit configuration, It is possible to reduce 
the size of the LSI chip as well as power consumption. 
[0079] A CDMA receiver equipped with the spreading 
code generation apparatus of the present invention has 
excellent characteristics such as compactness and low 
power consumption. 

[0080] Furthennore, in synchronization acquisition 
with the CDMA receiver changing a path to be followed 
generally Involves great burden on software processing 
such as resetting of the code generator and calculation 
of code phases. The present Invention performs most 
of such troublesome processing by hardware, and 
therefore has an advantage of the ability to reduce bur- 
den on software. 

[0081 ] FIG.7 shows the main procedure of the method 

of generating spreading codes of the present invention. 
[0082] That is, a spreading code string generated 
from one spreading code generator is stored in memory 
(shift register or RAM) (step 600). 
[0083] Then, according to Embodiment 1, one of 
spreading codes with different delays output in parallel 
from memory is selected based on the synchronization 



acquisition Information output from the searcher. Ac- 
cording to Embodiment 2, the timing at which a read ad- 
dress is supplied to memory is controlled based on the 
synchronization acquisition information output from the 
5 searcher. This makes it possible to generate spreading 
codes with the phases adjusted to corresponding multi- 
paths (step 601). 

[0084] Then , the spreading codes generated are sup- 
plied to their respective correlators (step 602). 
10 [0085] According to the spreading code generating 
method of the present invention, the phases of spread- 
ing codes are controlled by controlling data capturing 
timing and memory access timing. Such control can be 
easily implemented using generally used circuits. 
15 [0086] The present Invention is not limited to the 
above described embodiments, and various variations 
and modifications may be possible without departing 
from the scope of the present invention. 
[0087] This application Is based on the Japanese Pat- 
ent Application No. 2000-033696 filed on February 10, 
2000, entire content of which is expressly incorporated 
by reference herein. 



Claims 

1. A spreading code generation apparatus compris- 
ing: 

one spreading code generator (1 02); 
a storage circuit (108, 120, 504) capable of 
storing spreading codes generated from said 
one spreading code generator; 
a searcher (1 01 ) that acquires synchronization 
of a CDMA signal received through multi -paths 
and outputs synchronization acquisition infor- 
mation including reference timing information 
necessary to specify a relative positional rela- 
tionship between paths and delay time informa- 
tion on delays relative to the reference timing; 
a plurality of correlators (1 04, 1 05, 1 06) provid- 
ed according to said paths that despread said 
CDMA signal at timings corresponding to the 
respective paths of said multi-paths; and 
a timing control circuit (109, 110, 111,509,510, 
511) that controls the timing of supplying said 
spreading codes stored in said storage circuit 
to said plurality of correlators based on said 
synchronization acquisition infomiation output 
from said searcher. 

2. A spreading code generation apparatus compris- 
ing: 

one spreading code generator (102); 
a shift register (108) that temporarily stores 
spreading codes generated from said one 
spreading code generator and outputs said 
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spreading codes with different delays in parallel 
from respective taps; 

a searclier (101) that acquires synchronization 
of a CDMA signal received through multi-paths 
and outputs synchronization acquisition infor- 5 
mation including reference timing information 
necessary to specify a relative posrtional rela- 
tionship between paths and delay time informa- 
tion on delays relative to the reference timing; 
a plurality of correlators (104, 105, 106) provid- io 
ed according to said paths that despread said 
CDMA signal at. timings corresponding to the 
respective paths of said multi-paths; and 
at least one selector (109, 110, 111) provided 
between said shift register and said plurality of 15 
correlators that selects one of spreading codes 
with different delays output in parallel from the 
respective taps of said shift register based on 
said synchronization acquisition information 
output from said searcher and supplies the se- 
lected spreading code to one of said plurality of 
correlators. 

The spreading code generation apparatus accord- 
ing to claim 2, wherein said at least one selector 25 
comprising: 

decoders (405a, 405b) that decode said syn- 
chronization acquisition information and gener- 
ate a plurality of data bits in parallel; and 30 
a plurality of gate circuits (406a ... 408e), each 
gate circuit receiving as inputs one of a plurality 
of spreading codes with different delays output 
in parallel from the respective taps of said shift 
register and one bit of said plurality of data bits 35 
output from said decoder and controlling 
whether output of said spreading code entered 
should be enabled or disabled according to the 
value of said 1 bit. 

40 

A spreading code generation apparatus compris- 
ing: 

one spreading code generator (501); 
a RAM (504) for storing spreading codes gen- 
erated from said one spreading code genera- 
tor; 

a searcher (101) that acquires synchronization 
of a CDMA signal received through multi-paths 
and outputs synchronization acquisition infer- so 
mation including reference timing information 
necessary to specify a relative positional rela- 
tionship between paths and delay time informa- 
tion on delays relative to the reference timing; 
a plurality of correlators (1 04, 1 05, 1 06) provid- ss 
ed according to said paths that despread said 
CDMA signal at timings corresponding to the 
respective paths of said multi-paths; 



a write access control circuit (508) that contin- 
uously generates write addresses for said RAM 
in synchronization with a predetermined oper- 
ating clock and writes data corresponding to 1 
chip of spreading codes output from said one 
spreading code generator at a time at different 
addresses of said RAM; and 
a read access control circuit (508, 509, 510, 
511) that continuously generates read address- 
es for said RAM in synchronization with a pre- 
determined operating clocic and controls the 
timing at which the addresses generated are 
supplied to said RAM based on said synchro- 
nization acquisition information output from 
said searcher. 

5. A CDMA receiver equipped with the spreading code 
generation apparatus according to claim 1 . 

6. A CDMA receiver equipped with the spreading code 
generation apparatus according to claim 2. 

7. A CDMA receiver equipped with the spreading code 
generation apparatus according to claim 3. 

8. A CDMA receiver equipped with the spreading code 
generation apparatus according to claim 4. 

9. A spreading code generating method of generating 
spreading codes whose phases are adjusted to cor- 
respond to respective paths of multi-paths, com- 
prising the steps of: 

temporarily storing a spreading code string 
generated from one spreading code generator 
in a shift register configured to output data in 
parallel from respective taps; and 
selecting one of spreading codes with different 
delays output in parallel from memory based on 
reference timing Information and synchroniza- 
tion acquisition infomnation including Informa- 
tion indicating time delays relative to the refer- 
ence timing output from a searcher. 

10. A spreading code generating method of generating 
spreading codes whose phases are adjusted to cor- 
respond to respective paths of multi-paths, com- 
prising the steps of: 

storing a spreading code string generated from 
one spreading code generator in a RAM; and 
controlling the timing at which read addresses 
are supplied to said RAM based on synchroni- 
zation acquisition infonnatlon output from a 
searcher and thereby generating spreading 
codes with phases adjusted. 
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STORES A SPREADING CODE STRING GENERATED 
FROM ONE SPREADING CODE GENERATOR IN 
MEMORY (SHIFT REGISTER AND RAM). 



SELECTS ONE OF SPREADING CODES WITH 
DIFFERENT DELAYS OUTPUT IN PARALLEL FROM 

MEMORY BASED ON SYNCHRONIZATION 
ACQUISITION INFORMATION OUTPUT FROM THE 

SEARCHER 

OR CONTROLS THE TIMING OF SUPPLYING READ 

ADDRESSES TO MEMORY BASED ON THE 
SYNCHRONIZATION ACQUISITION INFORMATION 

OUTPUT FROM THE SEARCHER. 
THIS ALLOWS SPREADING CODES WITH PHASES 
ADJUSTED TO CORRESPOND TO RESPECTIVE PATHS 
OF MULTI-PATHS TO BE GENERATED. 



SUPPLIES THE SPREADING CODES GENERATED TO 
THE CORRESPONDING CORRELATORS. 
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SUPPLIES THE SPREADING CODES GENERATED TO 
THE CORRESPONDING CORRELATORS. 
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Then, after providing a necessary delay based on 
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